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Annual Pasture in an Integrated Livestock / Cropping System The fitting of suitable cultivars to specific farming systems/management strategies 
and rotation is an important industry need. Pasture legume cultivars must be able to 
maximise establishing plant numbers in the pasture phase of the rotation.R.A. Latta
Introduction Discussion
The deliberate use of self-regenerating annual legumes in legume cereal rotations 
provide significant benefits, through increased cereal yields and livestock numbers.
A potential doubling of the national cereal yield was predicted, the 1960’s, if demand 
warranted, with successful ley-farming systems providing the major impetus to 
ensure that achievement
The benefits derived from improving the legume component of a pasture are quite 
evident, however, the challenge remains to gain and maintain client uptake. “New” 
systems such as phase farming and cultivars such as balansa clover, lucerne and 
serradella are being targeted to achieve wider appeal for this most environmental and 
economically viable farming practice.
In the 1970’s and into the 1980’s the ley-farming system was changing. Rotations 
were being shortened, there was an increased used of broad-leaved weed herbicides 
and a spread of redlegged earthmite, sitona weevil and pasture aphids. Annual 
legume based pastures were often largely composed of annual grasses carrying 
associated diseases into the subsequent cereal phase of the rotation. These factors 
were threatening the viability of the sub-clovers and annual medics and therefore the 
ley-farming system.
In response to improved livestock returns, the development of improved cultivars and 
better pasture establishment and management techniques there was an increase in the 
area seeded to subclovers and medics in the 1980’s. However, recent surveys suggest 
that the resowings have been largely unsuccessful with low plant densities present in 
most paddocks, apart from those where the farmer has imposed relatively high inputs, 
in terms of weed and insect control and plant nutrition.
This paper presents a brief case in support of the ongoing progress of the ley-farming 
system through targeted inputs into pasture management.
Results
Current research has shown a positive relationship between pasture legume dry 
matter production and increased grain yield and protein percentage in the cereal 
phase of the rotation. Increased grass dry matter and/or density had a negative 
impact on grain yield and protein percentage. However, chemical manipulation of 
the pasture was shown to be an essential management practice to maintain or improve 
the legume component in the pasture phase.
Grazing sheep at close to twice the district stocking rate on a medic-based pasture 
was shown to increase both the medic herbage production and the subsequent cereal 
productivity, with no measured negative impact on animal production.
Pulse Research and DevelopmentiNOORPORA'IlONOFUXIKNEINIOnKWHOIJiFAI^MSYSITM
R. JetlnerL-J Blacklow
The inclusion of pulses into farming systems has the dual objective of acting as a 
break crop in cereal systems by providing a source of residual organic nitrogen, 
opportunities for rotational weed and disease control and improving soil structure and 
the objective of achieving profit by providing a readily harvestable high protein seed 
for both on-farm use and off-farm cash markets.
Background
Lucerne is experiencing a resurgence in popularity as a pasture species since its 
demise due to insect attack in the 1970s and 1980s. With new insect resistance 
varieties lucerne is once again becoming a viable pasture option for farmers. The 
benefits of lucerne include its ability to contribute to the soil nitrogen pool which will 
help reduce fertiliser input costs in the crop phase and improve grain yield and 
quality, provide highly digestible and nutritious feed potentially year round and 
reduce water tables.
The pulse industry in Western Australia has traditionally been based on the narrow- 
leaf lupin. A sustained effort in breeding, management and marketing of lupins over 
the last 30 years has seen the industry grow in area to approximately 1.2 million 
hectares. Narrow leaf lupin is well suited to large areas of deep, coarse-textured, low 
pH sandy soils in Western Australia. However, lupin is poorly adapted to the neutral 
to alkaline red-brown earths, duplex soils and shallow red-earths of south-west 
Australia.
The benefits of lucerne have been recognised by CL1MA and the Grains Research 
and Development Corporation who have supported a five year project to evaluate 
lucerne in phase farming systems in the Great Southern region of Western Australia.
One aspect of the research project is to develop methods of lucerne establishment 
under cover-crops that are harvested for hay or grain. Presently, the disadvantage of 
establishing lucerne is that stands require one season to establish. This means that 
economic return off that land is negated until years two and onwards whilsl still 
maintaining input costs. Many primary producers arc keen to establish lucerne, even 
in present economic climes, but are hesitant in removing productive land from the 
accountants balance sheet and not offsetting, immediately, input costs. To develop 
lucerne establishment techniques with a cash cover-crop, whilst maintaining 
satisfactory lucerne plant densities, would encourage many more people to include 
this beneficial pasture species in their cropping-pasture rotation.
Over 50% of the Great Southern and lakes region have red-brown earth soils and 
shallow sandy and loamy duplex soils which are often neutral to alkaline pH. In 
reccm years, the grain protein level of wheal grown on these soils has steadily been 
declining. For sustainable crop production, growers cropping on these soils require ai 
least one pulse to include in their rotation.
In 1992, the Department of Agriculture commenced a large effort in establishing new 
profitable food legume industries with export potential. This is to be achieved by 
identifying pulse crops suited to the heavier soils and by developing crop 
management packages that enable farmers to profitably adopt pulses.
Over the last four years, Agriculture Western Australia have conducted pulse research 
trials in the Great Southern, South Coast and Lakes regions. Their objectives have 
been to define the most appropriate combinations of soil type x grain legume x 
management for profitable grain legume production in the major farming systems. 
Field trials have demonstrated the great potential for the production of faba bean, 
chickpea, albus lupin and lentil on soil types that narrow-leaf lupins are poorly 
adapted.
As the pulse industries in the region expand, emphasis must now be placed on the 
improvement of both grain yield and grain quality of the pulses grown in the slate. 
Development of stable management packages and the evaluation of varieties and 
breeding material suited to our environment are high priorities.
Research and Discussion
1995
In 1995 an establishment experiment was sown in Pingrup (<350 mm / annum) which 
assessed different cover-crop establishment methods (Figure 1). The results showed, 
conclusively, that lucerne establishment without a cover-crop and shallow resulted in 
the highest plant densities and biomass production. The most successful method of 
establishing lucerne with a wheal cover-crop was to topdress lucerne in amongst rows 
of wheat, this however, resulted in a lucerne biomass yield to be reduced by 36 times. 
Interrowing and drilling lucerne with wheal (3 cm) resulted in poor lucerne new
A well managed legume rotation su-ongly improves the chance of obtaining grain 
suitable for some of the higher value segregations. Consider the length of the legume 
phase, the amount of dry matter produced in the legume phase and the seed yield.
establishment. Lucerne had no significant (p 0.05) effect on wheat plant densities or 
yields, which exceeded 2 t/ha for all treatments.
Observations in 1996 of the 1995 lucerne establishment trial have been that lucerne 
sown without a cover-crop has developed a large crown and lucerne sown with a 
cover-crop is weak and similar to an establishing first year plant.
The longer the legume phase and high dry matter production are likely to contribute 
to higher protein contents (yields as well). The contribution will vary from year to 
year so it is important to understand the seasonal effects. Protein contents "from out 
of nowhere” in 1995 indicate the importance summer rainfall may have on the 
mineralisation of N, a point to note when deciding where to produce soft or noodle 
wheat which have a maximum protein content. Canola generally provides an ideal 
break for soft wheat or barley unless the canola was grown after a long good legume 
phase on a loamy soil type (Figure 1).
This trial had some inherent problems in that firstly, cover-crop rate was estimated to 
be only 10% less than the rale used for monoculture wheat crops, rate that is probably 
too competitive. Secondly, sowing configuration limitations of the machinery 
resulted in poor lucerne seed placement which biased certain treatments.
1996
Economic grain yield responses can still be achieved with the addition of 50 kg/ha of 
N. This is the minimum rate advisable to achieve 9.5% protein on the lighter soil 
types. Rotauon and appropriate N rates must be used to complement each other, n 
does not pay to fertilise for protein alone.
In 1996 cover-crop establishment trials have been expanded. The aim is to minimise 
competition towards establishing lucerne whilst still gaining an economic yield off 
the cover-crop and maximising lucerne stand density.
In two trials, duplicated in two climatic environments, Pingrup (<350 mm / annum) 
and Borden (>350 mm / annum), luccmc establishment success will be assessed 
under different sowing rate regimes of the cover-crop and lucerne and row spacings 
between the cover-crop and lucerne.







Figure 1: Average grain protein response of wheat sown mid May to N application 
(kg/ha) following various rotations (1994).
L= Lupins. W= Wheat P= Pasture. B=Barlcy. 0= Oats. (95)= Results from 1995
Q_
Fig 1. Lucerne plant densities of the 1995 sown establishment trial in
Pingrup.(l^L.ucerne, W=Wheat. D=Drilled (3cm), TD=Topdressed. N=Nitrogen (0 or 40 kg/ha;.
18 or 36 cm=Row Spacings)
Making the Grade for WheatDecreasing the Regional Impact of Annual Ryegrass Toxicity 
in Western Australia B. Shackley and R. Tugwell
W.D. Roberts Background
Project Objectives Less than 20% of the wheat crop produced in the southern wheatbelt is received into 
high value segregation (A. Soft or ASW Noodle) or high (>10%) protein 
segregations for ASW. This is a reflection of the low protein content (< 9.5%) of the 
wheat received over the last ten years and the amount of grain received as General 
Putpose (GP). Over the last 5 years approximately 33% of the soft wheat delivered 
was downgraded. The proportion of ASW downgraded is similar to soft wheat but 
more variable.
To develop procedures for predicting the occurrence and spread of annual rye-grass 
toxicity (ARGT) in Western Australia by:
1. determining the geographical distribution of farms reporting losses from ARGT.
2. comparing environmental and management factors in areas of high and low 
prevalence of ARGT.
Reasons for downgrading include low protein, screenings, weather staining or even 
high protein in the case of soft and noodle wheat. These factors can be influenced by 
the season, management and in some cases variety. Research is being conducted to 
develop management systems that minimise seasonal influence on the occurrence of 
small grains and inappropriate protein levels.
Summary of the project
This project has developed a procedure for monitoring the occurrence and spread of 
ARGT in Western Australia. However, the effects of region, farm and paddock risk 
factors as well as their interacdons suggest that concentradon of bacterial galls and 
the level of corynetoxins, as measured in this study, would be a poor predictor of risk 
of corynetoxin poisoning.
Project Aims
To develop management systems minimising occurrence of small grains and 
low/high protein.
Optimise management to minimise susceptibility of eultivars and crossbreds 
to small grains.
1.
Many sheep graze paddocks infested with bacterial galls and do not develop ARGT. 
Intake of corynetoxins by sheep is apparendy occurring in paddocks rated low, 
medium or high risk of ARGT. Condnuing widespread but sporadic stock losses 
from ARGT can be anticipated and, unless management strategies are adapted, the 
high cost associated with control or prevendon of this disease will continue in 
endemic ARGT areas.
2.
3. Identify mechanisms that control production of small grains.
Results and Discussion
The performance of clubhead eultivars and non clubhead soft wheat crossbreds under 
different management strategies are being compared in the new research project. 
Adoption of die non clubhead types, which have larger grains than the existing 
clubheads, may help to avoid downgrading through the reduction of screenings. 
Screenings were not a problem in the soft wheat trial program in 1995, however there 
is some indication that moderate to high levels of nitrogen may lead to higher 
screenings in the culdvar Tincun in. Preliminary results in other wheat management 
trials suggest that there may be some scope in managing screenings via seed density 
or nitrogen nulridon but this can vary with the culdvar.
Practical use of the results
There is litde evidence in this study that farmers from endemic ARGT areas are 
proficient in the management of the ARGT organisms based on the concentradon in 
rye-grass seed. Other factors contributed to the variation in disease expression 
between 1991 to 1993.
This study has provided fanners with regional risk assessment To minimise die 
impact of ARGT cost effeedve control measures should target farmers where the 
disease is endemic. A different mix of strategies is needed for areas where ARGT 
only occurs infrequendy.
The information gathered about the effectiveness of trees on waterlogging, salinity 
and shelter (hence the effect on crop yield) may be incorporated into single year 
economic models such as MIDAS and investment analysis spreadsheets such as 
Pilot/CopiloL This will enable better advice to farmers in the development of 
treatments for waterlogging and salinity control.
This will be particularly important in the next few years as alternative control 
strategies for ARGT become available. Any reduction in the incidence of ARGT in a 
region will depend on widespread adoption and correct application of these 
management practises by farmers.
The incidence of herbicide-resistant annual rye-grass populations in the wheatbelt 
will continue to increase in the 1990’s and thus leads to increased gall production. 
With the emergence of herbicide resistant rye-grass, management programs for 
infested paddocks will need to include a component for the monitoring and control of 
ARGT. Again, a different mix of strategies is needed between endemic or sporadic 
ARGT areas.
Results of the duration and incidence of waterlogging adjacent to trees with and 
without drains will be presented along with crop yields. Measurements of tree sap 
flux will be discussed as will the significance of the contribution of trees to the water 
balance. The collaborative nature of the study will also be highlighted.
Funded by the Meat Research Corporation.
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Groundwater Recharge Control with Trees and Perennial
Pastures.
Increasing the Productivity ok Waterlogged and 
Moderately Saline Land for Sheep and Wool Production.
B. WardT. Casson
Waterlogging is estimated to affect 1.8 million hectares (0.5 M in crop and 1.3 M in 
pasture) and cost $90 million annually in lost production (Select Committee into 
Land Conservation, 1991). The effects of waterlogging on crop and pasture 
production in the Upper Great Southern have been described by McFarlane el al 
(1992). Waterlogging also contributes to recharge of deep saline groundwater 
systems (McFarlane and Cox, 1990) potentially affecting 2.4 million hectares (Select 
Committee into Land Conservation, 1991). Whilst the economic implication of these 
problems are relatively clear, the biophysical knowledge upon which solutions can be 
based is very limited. This has lead to uncertainty in the design and extension of 
possible treatments. It is also clear that control of land degradation problems such as 
waterlogging, salinity and wind erosion that occur on paddock and catchment scale 
requires the introduction of more perennial plant cover to farming systems over 
extensive areas, rather than intensive treatments on small areas.
Brief background
Limited production data constrain the development of grazing systems for winter 
waterlogged, moderately saline areas. Although species tolerant to waterlogging and 
moderate salinity will not have the inherent problems of saltbushes (high salt, poor 
dry matter density) the lack of good grazing data in traditional and alley farming 
systems in this environment needs to be addressed to determine their whole farm 
value and develop the best systems for the efficient utilisation.
Major findings to date
A grazing experiment was sown in May/June 1995 with four replicates of four 
pastures: Balansa clover, Balansa clover + fescue, Balansa clover + Concord, Persian 
clover + concord. Control plots of unimproved land were included for comparison. 
These pastures were then grazed from senescence by Merino weaner wethers in order 
to determine if improved pastures on waterlogged/modcrately saline land could 
provide diet of sufficient quality to permit continued growth by young sheep over 
summer.
Systems that combine trees, shrubs and annual crops have developed in other ares of 
the world. A review of agronomic work on these systems (Kang et al. 1990) shows 
many positive results. Long term (625 field years) yield increases averaging 15% in 
wheal, barley, oats, corn and soybeans from tree windbreaks in the Great Plains of 
North America have also been reported by Kort (1988). Combining the potential to 
control waterlogging, salinity and wind erosion with the prospect of shelter benefits 
of crop yields represents a significant move towards agricultural sustainability.
Improved pastures grew up to three times the amount of dry matter produced on 
control plots (2.5 l/ha). All plots were stocked in the second week of December ‘95 
according to the amount of dry matter available after senescence (improved pastures 
26 sheep / ha, control plots 10 sheep/ha).
This paper details research on the likely impact of combining trees and other 
perennial vegetation with agriculture on crop production, waterlogging and recharge. 
Such a system has not previously been investigated in a Mediterranean climate with 
duplex soils. The study aims to measure the effect of uees (with and without drains) 
on waterlogging and crop production. The water balance of 5 ha blocks of perennial 
and annual vegetation between belts of trees along drains (about 200 m apart) is 
being calculated. The effects of the treatments on the components of the water 
balance will be linked to measurements of crop performance such as germination, 
development, biomass, leaf area, rooting depth, crop yield and crop components. The 
sites are instrumented with piezometers to relate local hydrology to regional 
hydrology and dip wells to measure incidence and duration of waterlogging.
Heavy rain (>3() mm) over Christmas '95 had a major effect on the dry matter 
available to sheep on improved pastures, which dropped to 2.0 to 2.5 t/ha by mid 
January, while little effect was observed on unimproved pastures which remained at 
these levels. However, even with these large alterations in the available dry matter, 
sheep grazing improved pastures (still at 3 26 sheep/ha) continued to maintain a much 
higher live weight than those on unimproved pastures (10 sheep/ha).
This improvement in live weights was reflected in wool production with sheep on 
improved pastures having heavier clean fleece weights (1.95 kg ef. 1.7 kg), with the 
difference being entirely attributable to the 10 week period of early summer grazing.
Improving Farming Systems on Hardsktting Grey Ceay Soils Liveweight of Merino weaner wethers grazing pasture on 
waterlogged/moderately saline land at Woodanilling
P. D. Fisher and J. M. Bignell
Hardsetting grey clay soils are a major soil type within Western Australia, occupying 
more than 1.5 million hectares (Nurmohamed and Patabendige, 1992•). However 
their management is poorly understood and their widespread productivity is thought 
to be severely restricted due to the lack of suitable farming systems. The Grains 
Research and Development Corporation and Agricultural Western Australia have 
initiated a five year multi-disciplinary research project to address the farming system 
constraints on these soil types. The project commenced in July 1995 with a 
comprehensive farmer survey to obtain information on the extent of these soils and 
the popularity of current farming systems. A critical objective of the farmer survey 
was to identify farmer perceived problems with the management of hardsetting grey 
clay soils so that research objectives could be chosen which have the broad support of 
the farming community.
Week of grazing
This paper will describe some of the results from the broad scale farmer survey. 
These results illustrate the unanimous nature of some farmer perceived problems, but 
also the variability of many of the concerns that farmers have with the management 
of these soils. The paper will describe how an understanding of the whole farming 
system has been used to develop a two pronged approach to improving farming 
systems on hardsetting grey clay soils.
Wool growth by weaners grazing pastures on 
waterlogged/moderately saline land
8
clean wool EU lialansa 
S Balansa + ryegrass 
□ Balansa + fescue
■ Control
■ Persian + ryegrass
(kg/ha) ^
One approach will be a long term comparative evaluation of current and emerging 
farming systems on a scale which most farmers can relate to. This comparative study 
will evaluate the bottom line economics to help farmers select the most suitable 
farming system for their particular circumstances, and will also allow evaluation of 
factors which are of growing interest to farmers but which they may have difficully 
in determining, such as water use efficiency, rising water tables, sustainability of soil 






The other approach will be fundamental research into the factors within the soil 
environment which might restrict yields from reaching their potential, under 
particular climatic conditions. This work is not intended to be suitable for farm level 
application at this stage, but rather it is intended to identify factors which will 
become the focus of future applied research to further develop improved farming 
systems.
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Breeding for Wool Quantity and Quality Implications
J. Greeff
• increased plant available nitrogen early in the crops growing season
• may reduce the need for lop dressing
• increased yields through increased tillers initiated in seedling crops.
Breeding sheep for both wool quantity and quality is a complex task. Wool quantity 
depends on traits such as follicle density, staple length and fibre diameter while wool 
quality is determined by a number of different traits. Using the price of wool as a 
guide to determine which quality traits are the most important, it has been shown that 
fibre diameter accounts from 50 up to 80 per cent and staple strength from 10 to 15 
per cent of the variation of the price of wool. The rest is made of small contributions 
form style, vegetable matter, colour, marketing, etc.
• may have further implications for practitioners of minimum tillage as in these 
techniques there is limited soil disturbance and lower rates of residue breakdown (less 
organic matter oxidation).
To improve wool quantity and quality genetically, a number of traits need to be 
changed simultaneously. These traits are inherited differently and are genetically and 
phenotypically linked. This means that changing ane trait will also have an effect on 
a number of other traits. As different breeders have different breeding objectives it is 
therefore essential that breeders must be aware of what genetic changes can be 
achieved when breeding for improved wool quantity and quality.
Research at GSARI in Katanning has quantified these genetic and phenotypic 
relationships. It is now possible to advise ram breeders on what changes they can 
expect to achieve for the most important wool traits. It has been shown that should 
breeders select animals only on fleece weight and fibre diameter while maintaining 
body weight, they may run the risk of decreasing their staple strength as a correlated 
response depending on the amount of selection pressure applied to fibre diameter. 
This negative effect can be prevented be using coefficient of fibre diameter as an 
indirect selection criterion to improve stable strength in the multiple train selection 
index. It has been shown that it can be up to 80 per cent as efficient as selecting on 
staple
Does Pasture Manipulation and Spraytopping Improve Soil 
Nitrogen Levels?
The role of mitochondrial function in cervical transit by
RAM SPERM 
D. Windsor
A series of experiments were performed to investigate the effect of freezing and 
thawing on mitochondrial function in ram sperm, to determine the effectiveness of 
current freezing procedures in preventing mitochondrial injury, and to investigate the 
role of mitochondrial respiration in allowing ram sperm to penetrate and cross the 
cervix, while sperm from frozen ram semen exhibit motility after thawing, they lose 
their ability to cross the cervix (Lightfoot and Salamon, 1970). Only those sperm 
capable of accumulating rhodamine 123 (ie those with functioning mitochondria) 
were observed to be capable of motility in a viscous medium.
A. Wallace
A trial has been running in a year in year out crop:pasture rotation, at Katanning and 
Tincurrin, since 1991. Pasture manipulation and spraytopping have been carried out 
each year for the control of annual grasses, with the same treatments being applied to 
the same plots. Wheat crops have been established using the direct drill technique or 
following a single cultivation.
Plant available soil nitrogen (NO3 and NH4) has been measured at or immediately 
prior to the break of the season for the past five (Katanning) or two (Tincurrin) years.
A simplified rhodamine 123 uptake assay (Windsor and White, 1993) was developed 
to monitor mitochondrial funcdon before and after freezing. The results of this 
procedure were highly correlated with the proportion of damaged sperm present in a 
semen sample.
Where effective grass control has been achieved through pasture manipulation and 
sub-clover has been able to grow in the absence of interspecific competition, levels of 
available nitrogen are significantly higher than where no or incomplete grass control 
has been conducted, from 123% - 279% more available nitrogen compared to the 
control level. The semen freezing procedure most commonly used by industry was compared to a 
number of newer methods, and to freezing semen without the benefit of protective 
agents. None of the freezing protocols examined resulted in sperm with higher post­
thaw levels of mitochondrial integrity than unprotected sperm. It is concluded that 
current procedures for freezing ram semen do not provide adequate protection for 
sperm mitochondria.
Where spraytopping has been conducted in spring of the pasture year the amount of 
available nitrogen almost invariably, if not always significantly, increased. The 
effect was most noticeable on plots with poor early grass control.
It is thought that this effect is caused by two processes. Firstly the mode of action of 
paraquat, the herbicide used for spraytopping. Paraquat is a contact desiccant 
herbicide which causes rapid death of all tissue contacted. Cell and chloroplast 
membrane integrity is lost. This would result in the release of cell contents within 
the plant and may help to speed the breakdown process.
Merino ewes were inseminated with semen treated with metabolic inhibitors, using 
either cervical or laparoscopic insemination. Glycolytic inhibition did not affect 
fertility. Mitochondrial inhibition reduced fertility in cervically inseminate (P<0.05), 
but not laparoscopically inseminated ewes. This is the pattern typically associated 
with insemination with frozen semen (Maxwell and Hewitt, 1986).
Secondly, weather conditions in spring (warming temperatures and some soil 
moisture) would not limit the activity of soil organisms, and microbial break down of 
treated plant residues could commence in the year of treatment rather than being 
delayed until the following autumn with the return of moist conditions.
It is concluded that mitochondrial respiration plays an important part in penetration 
of tire cervix by ram sperm. Mitochondrial injury during freezing is likely to be 
implicated in the poor fertility of frozen ram semen used for cervical insemination.
Effectively then, spraytopped pastures are ahead on the breakdown and conversion of 
plant residues to available nutrients, compared to untopped pastures. Whether a 
spraytopped pasture will yield a greater amount of total nitrogen than an untopped 
pasture is unknown. It may be that only the length of the breakdown phase has been 
altered and not the final nutrient yield.
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Map of areas suitable of species adapted for waterlogged, slightly saline land.Notes
A step beyond producing a map of sail affected land is to look at the options for 
improving production from these areas. Tess Casson is working on increasing wool 
production from waterlogged, slightly saline soils. I have produced a map 
highlighting areas of severely waterlogged and moderately saline land were pasture 
species such as balansa will grow. This will help locate research and trial sites and 
target extension programs to areas with most suitable land. About 69, 000 hectares or 
about 5% of the Katanning survey area is severely waterlogged and moderately affect 
by salinity.
These examples show how even broad scale land resource surveys can assist in the 
development of sustainable landuses.
Using Results from Land Resource Surveys to Develop 
Sustainable Farming Systems. Notes
H. Percy
Members of the Natural Resources Assessment Group are currently surveying the 
land resources, in particular soils and landforms, in the agricultural areas of Western 
Australia. A major objective of these activities is to contribute to sustainable land 
uses. The team working on the Katanning survey have surveyed about 1.5 million 
hectares in the middle to upper Blackwood and upper Gordon-Frankland and Pallinup 
Rivers since June 1991. The results are being drawn together in maps and a technical 
report These identify the major soils in the area and indicate where they occur in the 
landscape. Soil profile descriptions and chemical analyses for 2300 sites are 
available in the Soil Profile Database. 1 will use three examples to illustrate how this 
mapping is contributing to sustainable agricultural land uses within the Katanning 
region.
Farm and Catchment Planning
There is a high demand for soils information for landholders involved in farm 
planning activities, dating back to 1989. The approach used was to simplify soils 
information into land management units. The initial set of units was to simplify soils 
information into land management units. The initial set of units, developed in 1992, 
were recently revised where the land resource survey has been completed.
Salinity map of the middle and upper Blackwood catchment
Salinity is a property of the soil but its extent is determined by the depth to saline 
watertable. Land resource surveys do not attempt to evaluate the groundwater levels. 
The extent of saline soils in each subsystem were estimated by measuring soil 
salinity, observing plant indicators and landscape position. Peter Tille and I allocated 
a salinity category to each subsystem. We have estimated that 152,000 hectares of 
land is moderately to very severely affected by salinity (including 15,000 hectares of 
salt lakes). This is over 10% of the survey area.
As part of the Blackwood Project, I hope to use the soil-landscape map to predict 
areas at risk of salinity. This would require data on depth to water tables, rate of 
water table rise and salt storage for each unit type. This is a similar approach to the 
landform pattern method developed by Ruhi Ferdowsian in the Southern region.
IntroductionNotes
The First Kalanning Interdisciplinary Research Forum convened on Wednesday, 18 
September 1996 at the Kobeelya Conference Centre, Kalanning, Western Australia. 
The Forum was organised by the Katanning District Office of Agriculture WA and 
had the following objectives:
• To improve understanding of the interdisciplinary implications of research
• To raise awareness of research projects
• To help focus future research and interdisciplinary collaboration
• To gain and offer constructive criticism
This publication contains the abstracts of the Forum. The topics of research covered, 
range from soil mapping and management, weed control, water use efficiency, crop 
and pasture management, through to sheep production and genetics. There should be 
something of interest to everyone involved in Agriculture.
Throughout the Forum the main theme of the interdisciplinary nature of research has 
been addressed. We believe that the review of research results and proposed 
experimentation programs in a multidisciplinary context ensures a greater insight into 
the complex interactions which must be understood in order to find sustainable 
solutions to agricultural problems.
We would like to thank Dr. Graeme Robertson, the Chief Executive Officer of 
Agriculture WA for presenting the Forum's opening keynote speech on the topic of 
research for the 21st Century. Thanks also go to Mr. R. Hall who spoke about the 
research needs for the agricultural consultant. Dr. B. Warren who reviewed the 
Forum at its close, and everyone else who contributed to the presentations. Special 
thanks go to the members of the Forum Organising Committee namely, Alex Wallace 
(Secretary), Matthew Appelbee, Lisa-Jane Blacklow, Hugo Dunlop, Justin Fuery, 




Session 1: 9.00 am - 10.15 am
9.00 am Welcome
9.05 am Research for the farmer of the 21st century: Dr G Robertson
9.40 am Landuse mapping: Ms H Percy
10.00 am Pasture weed control and nitrogen: Ms A Wallace
10.20 am Morning Tea
Session 2: 10.45 am - 12.00 pm
10.45 am Improving farming systems for grey clay soils: Dr P Fisher 
11.05 am Water use in alley farming: Mr B Ward 
11.25 am Research needs for the agricultural consultant: Mr R Hall
12.00 pm Lunch
Session 3: 1.00 pm -2.45 pm
1.00 pm Wheat management: Ms B Shackley
1.20 pm Pulse crop production: Ms R Jettner 
1.40 pm Medics in farming systems: Mr R Latta
2.00 pm Integrating lucerne in farming systems: Ms L-J Blacklow
2.20 pm Annual rye-grass toxicity: Dr D Roberts
2.45 pm Afternoon Tea
Session 4: 3.15 pm - 5.15 pm
3.15 pm Sheep production from balansa clover: Ms T Casson 
3.35 pm Sheep genedcs: Dr J Greeff
3.55 pm Ovine sperm physiology: Dr D Windsor
4.15 pm Dr B Warren 
4.45 pm Closing discussion
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